In normal specimens of the majority of the Plat Fishes, i.e., of the family Pleuronectidce, the upper side is pigmented, the lower side opaque white, the colours and markings being characteristic of the species. In symmetrical Fishes which swim vertically the dorsal surface is pigmented, the ventral almost or entirely destitute of pig ment. Where the pigment is absent or in small quantity the charac teristic silvery brilliancy and iridescence of Fishes' skins is exhibited. It has long been known that the pigment in the skins of Fishes and Amphibia is contained in chromatophores provided with contractile radiating processes, and that the iridescence and brilliant reflection of light is due to special anatomical elements of fixed form, all these elements being placed in the category of connective tissue cells. But exact and detailed descriptions of these coloration elements in Fishes are not available. The most complete account of them is that given by G. Pouchet in his memoir on the " Changement de Colora-1893.] On the Coloration o f the Skins of tion sous l'lnfluence des Nerfs " (' Journ. Anat. et Phys.,' 1876) . He there gives the separate reflecting cells the convenient name " irido cytes," and refers to the silvery layer of the skin under the name " argenture." The anatomical analysis of the structural coloration elements having thus not previously been adequately carried out, we have described these elements as they are found in Pleuronectidae and various other Fishes. In the former family there are two kinds of chromatophores, the black and the coloured, the latter usually of some shade of yellow or orange. The coloured elements in the skin on the upper side are chiefly developed in the more superficial layer immediately beneath the epidermis and for the most part outside the scales, and on the inner side of the skin in the subcutaneous tissue, the rest of the skin being almost destitute of these elements. In the superficial layer the iridocytes are somewhat polygonal plates of irregular shape, distributed uniformly, and separated by small inter spaces. The chromatophores are much larger, and farther apart, and are superficial to the iridocytes, although sections show that their processes often pass down between adjacent iridocytes. The coloured chromatophores have less definite outlines than the black, and as a rule radiating processes are but indistinctly indicated in them. The external part of the coloured chromatophore consists of diffused yellow pigment, while in the centre the concentration of the pigment produces a deeper dolour, varying from orange to red, as in the Plaice and Flounder. On the upper side of the Fish the subcutaneous color ation elements are quite similar, but not so uniformly distributed; the iridocytes are larger, and the chromatophores not so symmetrical in shape. The lower side of the normal Flounder is uniformly opaque white, like chalk. Here in the more superficial part of the skin there is a uniform layer of iridocytes like those of the upper side, opaque and reflecting, but not very silvery or iridescent. Chromatophores are entirely absent. In the subcutaneous layer there is a continuous deposit of reflecting tissue, to which the whiteness of the skin is due, the superficial iridocytes not being sufficiently thick to make the skin so opaque. "We have shown by comparing the adults of different species, and stages of growth of the same species (Flounder) , that the subcutaneous deposit is merely a further development of a layer of separate iridocytes which enlarge until they become continuous. In some cases, e.g., Arnoglossus, the subcutaneous layer of the lower side remains permanently as a layer of separate plates or iridocytes. The continuous deposit in all respects corresponds to the subcutaneous tissue to which is due the silvery glitter of the Mackerel or Herring, and we have called it the argenteum.
We have shown by descriptions of the coloration elements in a , number of species of. symmetrical Fishes such as Mackerel, Whiting, VOL. n i l . ** 2 E Gurnard, Cottus, Pipe-fishes, &c., th at the general distribution of the elements is constant in all, the differences being in minute details. Thus, there is always an argenteum consisting of reflecting tissue composed of needles or granules in a layer of greater or less thick ness. And in the superficial region of the skin there is a layer of chromatophores associated with a thinner deposit of reflecting tissue corresponding to the iridocytes of the Pleuronectid. Thus, in the H erring the superficial reflecting tissue is in the form of a layer o slender rods or prisms lying side by side and adhering to the inner surface of each scale, forming a coating to the latter when it is removed, and endowing it with its beautiful iridescence. The scales themselves are never silvery or iridescent. In the Herring the argenteum consists of similar rods in close apposition, forming laminae. On the dorsal surface of the body, where the argenteum becomes thinner, chromatophores are found on its surface and pene trating it with their processes ; on the ventral surface these are absent, and the argenteum is very thick. The ultimate histological relations of the coloration elements we have not completely elucidated, but have merely described the rela tions as seen in sections, pointing out the difficulty of regarding the iridocytes of the Pleuronectids as cells, considering their homology with the reflecting tissue in other forms, such as tlie Herring, and the fact of the argenteum, a continuous deposit whose cellular nature is very improbable, being developed from iridocytes.
In chemical and physical properties the substances contained in the coloration elements are as distinct as the elements are in appear ance and form. The black chromatophores owe their colour to a melanin which is granular in its natural condition, is a nitrogenous body, and is very refractory towards reagents. The pigment of the coloured chromatophores is always a lipochrome, and the absorption bands of the various lipochrom.es obtained from the Fishes examined do not differ to any great degree. The reflecting tissue was found always to consist of guanin in the pure state, not, as has often been stated, to a combination of guaiiin and calcium. The differences in the appearance of the reflecting tissue in the natural state, whether it is silvery, chalk white, or iridescent, depend on the form of its minute elements. It is chalk white when granular, silvery when composed of very fine needles in a thick layer, iridescent when com posed of thicker prisms in a thin layer. The opacity and reflecting power is a property of the guanin itself in any form. Besides these substances, large crystals of phosphate of calcium were found in many skins, both of Pleuronectidae and other Fishes, and from these or from the scales has probably been derived the calcium supposed to be associated with the guanin.
These investigations of the elements and substances of coloration
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were undertaken in order to find out what exactly took place when coloration was developed in the lower side of Flounders in certain experiments carried on at the Plymouth Laboratory since the spring of 1890. I'he first of these experiments was described in the ' Zoologischer Anzeiger, ' No. 354, 1891 . The method of the experi ments is to take young Flounders in process of metamorphosis, or at a later stage, and keep them in a vessel with a glass bottom without gravel or sand, and then to direct light from a window on to the lower sides by means of an inclined mirror placed beneath the vessel and opposite the window. The first experiment was not quite conclusive, although some pigment was found on the lower sides of the fish after an ex posure to light of four months. The second experiment was quite conclusive. Four Flounders were taken on September 17, 1890, from a number reared in the aquarium since the preceding M ay: they were five to six months old, and 5 to 8 cm. in length. They had been living under ordinary conditions, and were in all respects normal, having no colour on the lower sides. They were placed in the vessel above the mirror. On one of these, two faint specks of pigment were observed on April 26, 1891, one died on the following July 1, which showed no pigment, and one on September 26, 1891. The latter was 16-7 cm. long and showed only a little pigment on the posterior part of the operculum. A t this time one of the two survivors had de veloped pigment all over the external regions of the lower side, and the other had a few small spots. The first of these two is still alive (March, 1893), being now three years old, and it is now pigmented over the whole of the lower side except small areas on the head and the base of the tail. A drawing showing its condition in November, 1891, was exhibited at the soiree of the Royal Society in 1892, and is laid before the Society with this paper. The other specimen died on July 4, 1892. It was then 25 cm. long and had a good deal of pigment in scattered spots on the lower side. This specimen had been exposed about one year and ten months. Several other experiments gave similar results. The Flounders which were reared in the aquarium under ordinary conditions showed no such tendency to develop pig ment ; a few, as in nature, were found to have small patches of pig ment on the lower side, but the percentage was extremely small, and the pigment in such cases was constant, not progressive, as in the fish exposed to light. The occurrence of abnormal coloration in Pleuronectids is fully considered in the memoir; a large number of specimens are described, and it is shown that there is no evidence whatever that these speci mens have been exposed to abnormal conditions. We conclude that these abnormalities are congenital and not acquired.
We find that where pigment is developed on the lower side, whether in the experiments or as a congenital abnormality, the argenteum is much diminished, as it normally is on the upper side, and it is sug gested that possibly there is an inverse physiological relation between the formation of guanin and the formation of pigment.
We conclude that exposure to light does actually cause the develop ment of pigment in the form of normal chromatophores on the lower side of the Flounder, and also causes the absorption of the argenteum to a great extent. We infer, in spite of the occurrence of congenital abnormalities, that the exclusion of the light from the lower sides of Flat Fishes is the cause of the absence of pigment from that side in normal specimens. We think that the fact that the metamorphosis of the Flounder takes place at first normally, in spite of the light coming from below and being shut off from above, is, in respect of the pigmentation, in favour of the inheritance of acquired characters. When the exposure is continued long enough, the change that has taken place in consequence of heredity is reversed, and pigment appears.
We have discussed briefly the question of the physiological process of the formation of the pigment, but we have at present no decisive result to offer in this p art of the subject, and need not include it in this abstract.
We consider that these investigations afford support to the view th at the incidence of light is the reason why the upper and dorsal surface of animals is more strongly pigmented than the lower or ventral throughout the animal kingdom, and that the absence of light is the cause of the disappearance of pigment in many cave-in habiting and subterranean animals. Having considered the development and structure of the electric organ of the Skate, it appeared to me desirable, by way of making my work more complete, to reinvestigate the nervous apparatus of the organ, and more especially to ascertain whether, as in Torpedo and Gymnotus, there is an electric centre.
In Torpedo the electric organs are developed from a limited number of myotomes, and inner vated by afferent fibres, belonging to a limited number of cranial nerves, which proceed from two large collections of cells-the electric lobes-situated in the region of the medulla. In Gymnotus the nerves for the electric organs proceed from two well-marked cellular tracts
